ÖZET "Asthma quality of life questionnaire" yaşam kalitesi anketinin erişkin astımlı Türk hasta örneğinde geçerliliği ve güvenilirliği
Validity and reliability of "asthma quality of life questionnaire" in a sample of Turkish adult asthmatic patients Aylin Quality of life is a concept associated with different aspects of human life. Health-Related Quality of Life (HRQOL) focuses on individuals' health status and impacts of the administered treatments. Measuring HRQOL in clinical investigations for assessing disease severity as well as evaluating the efficiency of the therapies in patients with chronic lung disease has become a popular trend in the recent years (1, 2) . Clinical evaluation determines a patient's health status in terms of objective methods, however a favorable assessment of health status should also include patient's own perception of his condition (3) . Asthma is a chronic respiratory disease with significant impacts on physical, emotional, and social life (4) . Therefore, besides physiological and clinical evaluations, assessment of health related impairment of quality of life has been an important issue as an outcome measure of asthma (5) .
Most commonly used quality of life instruments specific for asthma in adults are the "Asthma Quality of Life Questionnaire (AQLQ)" "Living with Asthma Questionnaire" and "Chronic Obstructive Pulmonary Disease and Asthma St. George's Respiratory Questionnaire" (6) (7) (8) . The AQLQ was developed by Juniper et al. and designed to be used in clinical trials (6) . It has been shown to be reliable (ability to measure differences between patients) and valid (correlation with other indices of quality of life) in asthmatic patients (9) . Usually, quality of life questionnaires are generated in English and translated to other languages (10) . Reliability and validity of HRQOL questionnaires should be evaluated in each country before using these instruments in multicentric international studies although they are proven to be so in their original forms (11) . Therefore we conducted a study in our community to determine the reliability, cross-sectional and longitudinal validity, internal consistency and responsiveness of the Turkish version of the AQLQ in the assessment of disease's impact on physical and, mental state of the asthmatic patients.
MATERIALS and METHODS

Asthma Quality of Life Questionnaire
Juniper AQLQ is a disease specific quality of life questionnaire including 32 items, in four health domains as activity limitation (11 items) (item nos. 1, 2, 3, 4, 5, 11, 19, 25, 28, 31, 32) , symptoms (12 items) (item nos. 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 29, 30) , emotional function (5 items) (item nos. 7, 13, 15, 21, 27) and environmental stimuli (4 items) (item nos. 9, 17, Validity and reliability of "asthma quality of life questionnaire" in a sample of Turkish adult asthmatic patients 23, 26) . This instrument measures quality of life over the two weeks prior to the interview.
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Scoring of the AQLQ
Each item within the AQLQ is equally weighted. The patients select from an ordinal scale of 7 point,-Likert type answer for every item. The domain scores are computed as the means of domain-specific items and global AQLQ score is computed as the mean of the domain scores. The score of each domain and the global score range from 1 to 7, corresponding to no impairment and maximum impairment, respectively, in quality of life. The minimum clinically important difference for AQLQ has been reported as 0.52 (12) .
Turkish Adaptation Process
The original English version of the AQLQ has already been adapted to Turkish by four independent Turkish bilingual senior translators (CS, SE, EE, HF). Translation has been made in colloboration with MAPI Research Institute. In this study, this Turkish version of AQLQ has been used.
Patients
Between January and July 2010, a total number of 118 asthmatic patients who admitted to our respiratory outpatient department were included in the study consecutively They had clinically documented asthma and reversible airflow limitation was demonstrated with an improvement equal to or greater than 15% and 200 mL of forced expiratory volume in 1 second (FEV 1 ) after inhalation of 200 µg of salbutamol or with a positive methacholine test. Patients in the stable state with medication and aged between 18 and 55 years were included. Patients with other forms of airway obstruction or known acute or chronic comorbidities interfering with physical and psychological performance were excluded.
Study Design
Asthma symptom scores defined by Lara et al. were asked (13) . The AQLQ, pulmonary function tests and Medical Outcomes Survey Short Form 36 (SF-36) were performed, thus a cross sectional evaluation was possible (13) . After a 10 weeks period patients were asked to complete the AQLQ, SF-36 and asthma symptom scores again and pulmonary function tests were repeated. During this period, patients were allowed to make alterations on their medication when necessary.
All questionnaire data were collected by authors during face-to-face interviews. The method of filling out the questionnaire was explained and patients provided written informed consent. The study was approved by the human-research review board.
Measurement Scales
Lara asthma symptom scale (LASS) include 8 items including cough, wheezing, shortness of breath, chest pain, night symptoms, perceived asthma severity and attacks in the last four weeks. These items were categorized into a Likert-like 5-point scale as (never, a few days, some days, most days, everyday) with the exception of total number of attacks. Attack numbers are recorded and further categorized as; 1= no attacks in the last month, 5 ≥ 3 attacks a month, thus attacks are evaluated by two items. The LASS has been reported to have good internal consistency, excellent validity based in a heterogeneous sample of adults with persistent asthma (14) .
SF-36 is a generic HRQOL questionnaire whose validation has been done in Turkish population (15) . It is composed from 36 items in 8 domains as physical functioning, role physical, bodily pain, general health, vitality, social functioning, role emotional, mental health. The score from the subscales for this questionnaire range from 0 to 100, with 0 representing no deterioration in the quality of life. Total score of the questionnaire is not calculated; however two summary scores for physical and mental components can be determined from the domain scores. In general population the component summary scores are standardized to have a mean value of 50 with a standard deviation of 10.
Pulmonary function tests were performed with Jaeger Master Screen Pneumo V452I device by a single technician. The best test among the consecutive three tests was accepted. FEV 1 , forced vital capacity (FVC), FEV 1 /FVC were measured according to American Thoracic Society criteria (16) .
Analysis
Characteristics of the asthma patients were presented as median with range, or as mean with standard deviation according to the distribution of the parameters. In the analysis of statistical significance of selected characteristics of patients according to the AQLQ scores ttest, chi-square test, and Mann-Whitney U test were used where necessary.
Reliability analysis: Internal consistency and item-total score correlations were used for reliability analysis. Internal consistency was determined by Cronbach's alpha coefficient. Cronbach's alpha is recommended to be over 0.7 (17) . The item and total score relationship was tested by Spearman correlation analysis.
Validity analysis: Validity of the Turkish version of the AQLQ was tested by using two different methods as Convergent Validity and Known Groups Method. Convergent validity refers that two instruments which evaluate same conditions will yield similar results or correlate highly. To assess convergent validity we used correlation (Spearman rank correlation coefficients) analysis for AQLQ and SF-36 domains. Known Groups Method is the ability of discriminating individuals with a known difference from others. It was tested by Student's t test and Mann-Whitney U test for LASS and pulmonary functions where appropriate.
The data were analyzed by SPSS 10.0 statistical package.
RESULTS
This study included 118 asthmatic patients aged between 18 and 55 years (mean age: 40.5 ± 10.2 years), 95 (79%) of whom were female. Thirty-eight percent of the patients had formal education of 5 years or less. Mild asthma was diagnosed in 73 (62%) of the patients while there was moderate-severe asthma in 45 (38%) according to GINA classification. The distribution of basal and follow-up asthma symptom scores, FEV 1 % predicted and AQLQ domains and total scores are shown in Table 1 .
Reliability Analysis
Cronbach-α scores for activity (0.87), symptom (0.87), emotion (0.83) and environment (0.81) domains were found to be highly reliable (Table 2) . Item versus domain correlations were determined to be high (0.44-0.83) and statistically significant. Item versus total score correlation coefficients ranged from 0.85 to 0.86 for activity domain; 0.85-0.89 for symptom domain and 0.77 to 0.87 for emotion domain and 0.75-0.77 for environment domain (Table 3 ).
Validity Analysis
Convergent validity: At the basal evaluation, AQLQ activity domain, total score and SF-36 domain score correlations were in a range of fair degree (r= 0.315-0.626, p< 0.005). We found a little or fair correlation in other domains of AQLQ and SF36 (r= 0.241-0.542, p< 0.005) (Table 4). In the follow-up a similar relation was observed between AQLQ and SF-36 domain scores (r= 0.310-0.608, p< 0.005).
Known groups method:
The AQLQ total and domain scores were found significantly different among asthma severity stages and symptom score levels determined by LASS in the first and follow-up visits (Table 5) . However, we could not find any correlation between funcValidity and reliability of "asthma quality of life questionnaire" in a sample of Turkish adult asthmatic patients
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Tüberküloz ve Toraks Dergisi 2011; 59(4): 321-327 tional indices and the domains as well as the total score of AQLQ in both visits (p> 0.05 for each).
DISCUSSION
Asthma is a chronic respiratory disease associated with significant social, physical and psychological impact on daily activities of patients. HRQOL has been an important outcome measure in the management of asthma (18, 19) . Generic measures of HRQOL may be used in different settings, however they are not specific. Simple and feasible tools have been developed to assess asthÖzgen Alpaydın A, Yorgancıoğlu A, Yılmaz Ö, Bora M, Göktalay T, Çelik P, Yüksel H.
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Tüberküloz ve Toraks Dergisi 2011; 59(4): 321-327 Activity ( ma control. The performance of these instruments on psychometric tests among which good reliability and validity are considered the most important has to be established in countries other than the original form was developed (20) . In the present study, we tested the validity and reliability of the Turkish version of AQLQ in a sample of Turkish asthmatic patients and confirmed that the Turkish version of AQLQ was reliable, valid and specific for the evaluation of the quality of life of asthma.
The reliability we observed by internal consistency of each scale showed that the use of the AQLQ subscales was feasible. The Cronbach's alpha coefficients were relatively high (0.746-0.864) and over the acceptable standards for reliability (17) . We demonstrated that the homogeneity of the item scale correlations were in an adequate range. The patterns of correlation between the four AQLQ domains showed that the domains were related but measure separate aspects of asthmaspecific quality of life. The results were similar to the findings of studies performed on different cultures (21, 22) .
The validity of quality of life questionnaire is usually evaluated on the basis of the association with other variables which it should theoretically be related (9) . Therefore we looked for the correlations of AQLQ with a generic health care measurement SF-36. All domain scores and SF-36 domains were found significantly correlated in both first and second visits; however the relation was weak in the emotional function domain. Puhan et al. reported a fairly good internal consistency between AQLQ and SF-36 where they compared these two quality of life tools in 258 asthmatic patients (23) . We also looked for known groups method and assessed the mean AQLQ total scores of patients according to disease severity and symptom score. We showed that as the asthma severity and symptoms increase, AQLQ decreased. Similarly, Sanjuás et al. showed significant differences in AQLQ scores in different severity indices and they found that the degree of dyspnea and all four domain and total scores of AQLQ were strongly correlated (21) . It has also been demonstrated that patients with a severe form of disease had the lowest mean scores in all Validity and reliability of "asthma quality of life questionnaire" in a sample of Turkish adult asthmatic patients
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Tüberküloz ve Toraks Dergisi 2011; 59(4): 321-327 AQLQ domains and disease severity had a significant impact on the quality of life (22) . The symptom scores were found to be significantly improved in the second visit in our study population. The AQLQ total score and activity limitation and environmental stimuli domains also improved, however the change was statistically in significant. The only significant change was observed in AQLQ symptom domain which also improved. This result suggests that specific AQLQ domains are prone to changes in the field that they evaluate and overall AQLQ score is a composite index measuring different indices. We could not show any correlation with pulmonary functions and AQLQ scores. A weak correlation was reported in some other studies (9, 24) . Functional parameters represent only a part of pathological process, therefore this result was not unexpected for us. Longitudinal validity was demonstrated by the correlation of the AQLQ mean scores and subgroup classifications according to LASS and asthma severity.
In conclusion, we concluded that the Turkish version of AQLQ is valid and reliable HRQOL tool for our population. Since doctors' and patients' perception of asthma severity is different, AQLQ can be used as an efficient indicator of asthmatic patients' health status.
